Dengue fever is the most important arboviral infection in the world, with an estimated 100 million cases per year and 2.5 billion people at risk. Encephalopathy is a rare complication of dengue virus infection and may occur as a consequence of intracranial hemorrhage, cerebral edema, hyponatremia, cerebral anoxia, fulminant hepatic failure with portosystemic encephalopathy, microcapillary hemorrhage or release of toxic products. We report a rare case of hemorrhagic encephalopathy in dengue shock syndrome caused by type 3 dengue virus.
Dengue fever is the most important arboviral infection in the world, with an estimated 100 million cases per year and 2.5 billion people at risk [1] . This disease has become an important issue in public health in Brazil since 1986, when serotype 1 of the virus (DENV-1) was detected in the state of Rio de Janeiro [2] .
From January to May 2002, Rio de Janeiro state was affected by an epidemic of dengue fever that resulted in 255,483 notified cases and 91 deaths. The predominant strain was viral type 3 (DENV-3) [3] . Approximately one year later, the epidemic that was principally affecting the city of Rio de Janeiro spread to other areas, and DENV-3 was detected in the northern region of the state. During this period, 1,585 cases of the disease were confirmed by the Dengue Fever Reference Center (CRD) in Campos dos Goytacazes (RJ) [4] and one case of dengue shock syndrome (DSS) involving hemorrhagic encephalopathy was registered.
Various atypical manifestations of dengue virus infection, including involvement of the central nervous system, cardiac disturbances and elevated levels of aminotransferases, with reactive hepatitis, have been reported during recent years [1, [5] [6] [7] . Encephalopathy is a rare complication of the dengue virus infection and may occur due to intracranial hemorrhage, cerebral edema, hyponatremia, cerebral anoxia, fulminant hepatic failure with portosystemic encephalopathy, microcapillary hemorrhage or release of toxic products.
We examined a case of hemorrhagic encephalopathy in a female patient with DSS caused by DENV-3.
Case Report
The patient was a 21-year old female student from Campos dos Goytacazes. Her condition began with a high fever (39 o C), cephalea, retroorbital pain, myalgia, arthralgia, watery diarrhea and nausea. Twenty-four hours later, she sought medical treatment and was submitted to a complete blood cell count and chest Xray. No abnormality was detected in these examinations and the patient was prescribed symptomatic medication (paracetamol). On the fourth day of her illness, the patient's clinical condition had deteriorated and she returned to the hospital, presenting fever, myalgia, epistaxis, hematemesis, centrifugal pruriginous morbiliforme exanthema and difficulty in moving her lower limbs.
The patient underwent a physical examination and was found to be oriented, with normal skin color (no paleness, no icteric coloration, acyanotic), dyspneic and dehydrated +/4+. Cardiovascular System: regular rhythm, normal first and second heart sounds, blood pressure 100x70 mmHg, heart rate 160 bpm. Respiratory System: a generally audible vesicular sound with no adventitious sounds. Her abdomen was flaccid and painful to palpation at the right hypochondrium, and there were no visceromegalies. There was no swelling in her lower limbs. Neurological examination revealed no changes in cranial pairs, preserved superficial and deep sensitivity, flaccid paraparesis and plantar skin reflex in bilateral flexion.
On the sixth day of illness, the patient's clinical condition deteriorated further and she presented psychomotor agitation, arterial hypotension and acute respiratory failure. The patient was referred to the intensive care unit, where she was sedated, intubated and connected to a breathing machine. She presented hypoxia, with a PaO 2 /FiO 2 ratio of 71. Chest X-ray revealed bilateral alveolar infiltration ( Figure 1 ) compatible with Adult Respiratory Distress Syndrome (ARDS). She also presented refractory shock to volume infusion, acute hepatitis, acute kidney failure requiring an amine vasopressor (noradrenalin) and hemodialysis. The results of laboratory tests are shown in Table 1 .
On the 12 th day of the illness, sedation was suspended and 24 hours later the patient spontaneously opened her eyes. She presented right peripheral facial paralysis and flaccid tetraparesis. Computerized tomography of the cranium and magnetic nuclear resonance were carried out, revealing a pontine hematoma (Figures 2-4) . There was an improvement in respiratory, cardiovascular, renal and liver function and the patient was discharged from the hospital 30 days after admission. After six months of out-patient follow-up, the patient was lucid and oriented, but was walking with difficulty.
The diagnosis of dengue fever was confirmed by Reverse Transcriptase Polymerase Chain Reaction (RT-PCR); serotype 3 viral strain was identified in the sample collected on the fifth day of the disease. Diagnosis was also confirmed by the presence of IgM antibodies (MACELISA) [2, 8] . Serum testing for hepatitis A (anti-HAV IgM), hepatitis B (HBsAg and anti-HBc) and PCR for hepatitis C were all negative. Serum agglutination for leptospirosis was also negative.
Discussion
The relationship between hemorrhagic dengue fever (HDF) and neurological disturbances was first described in 1976, and since then several publications have added to the information available on this disease [1, 9] . Encephalopathy in HDF is an atypical manifestation and may appear in various forms, including depressed sensitivity, convulsion, behavioral disorders, meningeal involvement and focal signs of the virus in the central nervous system [5, 6, 10] .
Physiopathology of neurological involvement may include the following factors: direct tissue lesion caused by the virus, capillary hemorrhage, disseminated intravascular coagulation, metabolic disorder (hyponatremia and metabolic acidosis), fulminant hepatic failure and cerebral edema caused by the increase in vascular permeability [5] [6] [7] .
In a series of six cases of encephalopathy, Lum et al. (1996) identified the dengue virus in the cerebrospinal fluid of five patients using isolation techniques or PCR and hybridization in situ. The DENV-3 virus strain was isolated in four cases and serotype 2 (DENV-2) in one case, suggesting the neurovirulent property of dengue virus, particularly DENV-3, as one of the etiopathogenic factors responsible for affecting the nervous system [6, 7] .
The involvement of the central nervous system by DENV-1 was demonstrated during the epidemic that occurred in 1986-7 in the state of Rio de Janeiro [11] . Later, DENV-2 was identified in the brain when the specific antigen was detected in the cortical grey matter by immunohistochemistry [12] . In this case report, the patient presented clinical and laboratory findings compatible with HDF, evolving to shock that was refractory to volume infusion, kidney failure, ARDS and acute hepatitis, requiring intensive care. The neurological manifestations were peripheral facial paralysis and flaccid paraparesis evolving to tetraparesis. Viral isolation identified viral strain serotype 3, which has been associated with neurological manifestations. Cranial tomography and magnetic nuclear resonance showed evidence of pontine hemorrhage (Figures 2  and 3) .
Despite the severity of this patient's clinical condition, she recovered her organic functions and is currently undergoing physiotherapy to recover motor function.
Conclusion
Encephalopathy is a rare manifestation of HDF. It should, however, be investigated in endemic areas and during epidemics of dengue, since early diagnosis is essential for its management. Hemorrhagic complications and circulatory collapse are determinant factors in the prognosis and are the principal causes of death in these patients.
